Kinetic model of excitatory synaptic transmission to cerebellar Purkinje cells.
We present a minimal kinetic model for excitatory synaptic transmission to cerebellar Purkinje cells. The main components are a kinetic model for a single glutamate receptor, which is calibrated with the help of patch clamp data, and a mean field approximation for the dynamics of a population of channels, which generate an EPSC. The resulting minimal model of the parallel fiber-Purkinje cell synapse is used to estimate the dynamics of glutamate in the synaptic cleft and to clarify the role of receptor desensitization in synaptic transmission. We also apply the model to different aspects of synaptic modulation, like long-term depression and potentiation by pharmacological application of ampakines. In the framework of the minimal model these effects can be understood as the result of modified receptor kinetics.